The technicalities matter a lot, but the
unifying vision matters even more
— T. Nelson

The soul is greater than the hum of its parts
— D. R. Hofstadter
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The introduction of the use of

the Internet into education
may prove to be an event as
epochal as the application of
the principle of the wheel to
transportation or the
application of steam power to

the industrial age.
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A bit about me
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MICHIGAN STATE

UNIVERSITY




My collaborator &
friend
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Technology & Education

What do teachers need to know?




The introduction of the use of

the Internet into education
may prove to be an event as
epochal as the application of
the principle of the wheel to
transportation or the
application of steam power to

the industrial age.
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The introduction of the use of
the @mbesah T8 edidation
may Pprove tg‘ be an event as
epochal as the application of
the principle of the wheel to
transportation or the
application of steam power to
the industrial age.

Devereux, F.L. (1933). The educational talking picture.
Chicago, IL: The University of Chicago Press.
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Humility!




21st Century*

* already a decade into it
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21st Century Skills/Knowledge
What are they?
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But what does this £1st
Century Learning look
like?
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A synthesis




Disclaimer: We couldn’t
include all 23 Million

Google hits




21st Century Thinkers

Yong Zhao

Howard Gardner

Da.

1iel Pin




21st Century Organizations

Metiri Group Partnership for
21st Century
Skills

Organization for

Economic

Cooperation and
Development
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21st Century Organizations

The Center for

Public Education International

society for
Technology in

Education

European Union
American
Agsociation of
Colleges and

Universities
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10 Frameworks*

* actually the most recent version has 14




Broke the frameworks
into individual elements
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Creativity and Innovation

Creativity and Innovation
(ISTE)

Critical and Creative
Thinking (AACU)
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S big ideas emerged




21st Century Learning

> 1

Founda,tiona,l Knowledge

Content, Information Literacy,
cross-disciplinary knowledge

& <

Meta Knowledge

p ;
Comm ;;)Cblsm Solving / Critical Thinking
atlon / Collaboration, Crea,tivity,

Humanistic Knowledge
>3

Life/Job skKills, Cultural competence,
mthical/Emotional Awareness

[ ]




Foundational Knowledge Meta Knowledge

Know Act

Value

Humanistic Knowledge

Friday, June 3, 2011



has changed
Everything




How do new technologies
change us®




They gave her the device when she was only & years
old. It sent signals along the optic nerve that swiftly
transported her brain to an alternate universe—a
captivating other world. By the time she was 7 she
would smuggle it into school and engage it secretly
under her desk... She would sit with it, motionless,
oblivious to everything around her, for hours on end.
Its addictive grip was so great that she often stayed
up half the night, unable to put it down. When she
grew up, the device dominated her house: no room
was free from it... Neuroscientists demonstrated that
large portions of her brain, parts that had once been
devoted to understanding the real world, had been

co-opted by the device.
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What is this device?

Would you give it
to your children?




Now read this passage?




They gave her books when she was only & years

old. It sent signals along the optic nerve that swiftly
transported her brain to an alternate universe—a
captivating other world. By the time she was 7 she

would smuggle books into school and read secretly
under her desk... She would sit with books, motionless,
oblivious to everything around her, for hours on end.

Its addictive grip was so great that she often stayed

up half the night, unable to put books down. When she
grew up, books dominated her house: no room

was free from them... Neuroscientists demonstrated that

large portions of her brain, parts that had once been
devoted to understanding the real world, had been

co-opted by books.
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Nothing

| has changed
Everything




Technology in education
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Framins...

- ... influences what we see, and what we do

decisions, pulgses, teac
teacher e ation
development,
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The Tg?hnoc tric
rar




Questioning
Techno-centrism
(1, ., 3)




Questioning Techno-centrism

(1)
Rapid rate
of change
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Generations
10,000 speech
750 g, griculture
500 writing
400 libraries
40 yniversitles
24 printing
16 accurate clocks
5 telephone
4 radio
3 televisioll
& computers
1 internet/ email
0 gps, mp93, youtube, webl.0
etc. etc.
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i.myspace .com.

place for frie

Google

T
You [/l
Broadcast Yourself™

CiteULike
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From...
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... to this!




Can’t really keep up!
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Questioning Techno-centrism

(<)
Rethinking
Technology




What is an educational
Technology?
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What is an educational
Technology?
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There is no such thing
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The problem




Most technologies are
NOT designed for
education!




u
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Users redefine
technologies
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Why is this important?




Only repurposing makes
a technology
an educational technology..
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Textbooks




Repurposing is
q creative
& innovative act




The crucial mediating
role played by the
teacher...




Teacher proof
Curriculum




Friday, June 3, 2011



Questioning Techno-centrism

(S)
Ignoring
Content & Pedagosy




SITES 2006

IEA Second Information Technology in
Education Study

Law, N., Pelgrum, W.J. & Plomp, T. (eds.) (2008). Pedagogy and ICT use in schools
around the world: Findings from the IEA SITES 2006 study. Hong Kong: CERC-Springer.
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35,000 teachers
from 9,000 schools
aCcross K< countries
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NOT

that increased technology use led to student
learning

INSTEAD

the effectiveness of technology use
depended on the teaching approaches used in
conjunction with technology

IN OTHER WORDS:
If you are not going to change

pedagogy then technology use
makes no significant difference
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Pedagogy
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Techi @ rism

Moving beyond




Technology changes
how we teach
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MITOPENCOURSEWARE




1200+ videos

Everything from arithmetic &
Algebra to differential equations
Physics, chemistry, biology & finance
(www.khanacademy.org)
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K-12 Online learning

(growing 30% annually)
2000000
1500000
1000000
500000
2000 2003 0
2005
2008
2009
Also higher ed:

1 in 5 students (approx. 4 million)
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1 quick example




A standard question

Can online be as good as
face to face?




My response

Arghhhhhhhhhh!




Turn the question
on its head?®




Can face to face be
as good as online?




Magic trick




Online discussions
V.S.
Face to face!
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Pedagogy
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Teaching is always
about something
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The goals of
education




Disciplines teach
us to see

Purposes | Knowledge | Methods | Forms




Art | Mathematics | Music | Science
Engineering | History | Physics
Political science | Education

Disciplines teach
us to see

Purposes | Knowledge | Methods | Forms




However...




Knowing a discipline




Teaching a discipline




Technology changes
what we teach




The transformation of content
due to technology

mathematics
science
physics
engineering
history
political science
education




Antonie van Leeuwenhoek
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Where does all this
happen?




Saggpuuntn®

Context
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D DO Do P
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SO

C?
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Technology

L
|
....lll--“‘

Context
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The most
important
overlap
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TPCK

Technological Pedagogical
Content Knowledge
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And how

are we supposed

to pronounce
this again? ToothPiCK?




TPACK

Technological Pedagogical AND
Content Knowledge
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TPCK
TPACK
Total PACKage
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Total PACKage
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Whether
or

or

... teaching is always about
TPACK




Spreading the word
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Key article written in 2006
(Mishra & Koehler, in TCRecord) *

* See TPACK.org for precursors
and history of the idea




AACTE, 2008
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The Society for Information Technology in Teacher
Education (SITE), The American Association of Colleges
of Teacher Education (AACTE), The National
Associations of Childhood Teacher Educators (NACTE),
National Council for the Social Studies (NCSS),
Association for Mathematics Teacher Educators
(AMTE), The Association of Teacher Educators (ATE),
and the International Society for Technology in
Education (ISTE) and many more...
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Over 60+ research articles + textbooks
Over 15 Dissertations

Unified San Diego School District uses TPACK
as one of its S pillars for professional
development

New York State uses TPACK as a key
framework for evaluating Race To the Top
proposails

maore...
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Mishra, 1998

Irving, 2006
Keating & Evans, 2001 Content, Theory, Technology "Other" Labeling Schemes Gunter & Baumbach, 2004
Pierson, 1999, 2000 Franklin, 2004
| Research "Tree" of TPACK
Niess, 2005
Margerum-Leys & Marx, 2002
Hughes, 2004 Pre-TPACK TPACK Mishra & Koehler, 2006
Slough & Connell, 2006 Koehler & Mishra, 2008

What is happening now?

- See TPACK wiki — tpck.org

Friday, June 3, 2011



Assessing Teachers’
Understanding of TPACK...

 Authentic Design Projects
(Koehler, Mishra, & Yahya, 2007)

* Surveys - Self Assessment

(Archambault & Crippen, 2009; Schmidt, Baran,
Thompson, Koehler, Mishra, & Shin, 2009-10)

 Professional Development
(Doering, Veletsianos, Scharber, & Miller, 2009)

» Curriculum Design/Integration -
Activity Types

(Harris & Hofer, 2009)

- See TPACK wiki - tpck.org
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What doesn’t work
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Master
Technology, Pedagog8y & Content




Break out of the box




The transformative aspects
of technology




Technologﬁse

technyy ¥ rate

A% ate




Develop programs
that emphasize
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Some examples!




Distance to moon

Girlanda, L. (R009). Echoes from the moon.
arXiv:0903.3367v1 [physics.ed-ph]. Retrieved April 1, 2008,
from http://arxiv.org/abs/0903.3367v1
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http://arxiv.org/abs/0903.3367v1
http://arxiv.org/abs/0903.3367v1
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Searching for
Intertextuality




Creativity




¢ trans-disciplinary

habits of mind
(for the 21st Century)




Based on...




¢ trans-disciplinary

habits of mind
(for the {1st Century)

Perceiving | Patterning | Abstracting
Embodied Thinking | Modeling | Playing | Synthesizing




1. Perceiving

Observing & Imaging

Intent to focus on, Ability to bring to mind
attend to, and curiosity observed impressions/
about information sensations
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Perceiving

Heating plate

Infrared image (Heat in terms of colors) Gas Density
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Percelving

“Perceiving the Cosine graph f(x)=cos (X) in everyday objects.
Seeing an equation is only one part of a formula. Knowing its
meaning allows someone to experience the formula in a
different way. Understanding the movement of cosine allowed
me and my students to pay attention to things around us and
find cosine in our life. Re-imagining it gave all of us a new sense
of appreciation and excitement to what was once a common and
boring formula”
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<. Patterning

Identifying a repeating form or a plan in a
seemingly arbitrary arrangement of things or
processes. Recognizing is an analytical act,
forming new patterns is a creative act.
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Patterning

Representing gas density

Friday, June 3, 2011



Patterning

Existing Patterns in Poetry
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Patterning

New Patterns in Poetry

“One way for students to better
understand how figurative language
enhances their perception of a given

topic is for them to use a pattern of
figurative language examples to form a
poem centered on a topic of their
choice.”
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3. Abstracting

Concentrate on one feature of a thing or process,
in order to boil it down to basics and grasp its
essence.

Key aspect of abstracting is finding analogies
between seemingly disparate things.
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Abstracting

Image 1 is abstractive expression of convection
phenomena around the hot stove top. To emphasize the
direction of air movements, it has curving lines and
circular textures through simplicity in color. Image?2
and 3 are about radiation phenomena. Both of them are
heavy in the center and show straight and strong line
from the center. It explains that the central objects are
the source of energy and this energy emits the light.
Also the changing temperature around the stove top is
expressed by each different texture.
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ADbstracting




4. Embodied Thinking

Kinesthetic Thinking & Empathizing

Thinking with the body Imagining oneself in
another’s position
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Embodied Thinking

Chinese character _K. meaning “to fly”

Friday, June 3, 2011



Dynagraphs




5. Modeling

To represent something in real or theoretical
terms in order to study its nature, composition
Or purpose.
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Modeling




Modeling

Modeling poetry conventions




6. Playing

Playing is something that we do just “for the
fun of it”. Simply put, “play” is using
knowledge, body, mind and abilities for the
pure enjoyment of using them.
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Playing




Playing

Playing with photography through
pictonyms




7. Synthesizing

Teach children about heat transfer

using multi-sensory perception.
Transform complex scientific

concepts to simple and basic expressions
http://bit.ly/bj93
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White paper
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¢ trans-disciplinary

habits of mind
(for the {1st Century)

Perceiving | Patterning | Abstracting
Embodied Thinking | Modeling | Playing | Synthesizing




Capturing the 7




Sparks of Creativity, wiki




Explore Create Share | database




Summing up




New ecology




Standard
solutions
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Creativity
Is the only solution
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playful process




repurposing existing tools




To capture




¢ trans-disciplinary

habits of mind
(for the {1st Century)

Perceiving | Patterning | Abstracting
Embodied Thinking | Modeling | Playing | Synthesizing
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punyamishra.com
edutech.msu.edu

email:
punya@msu.edu

facebook | twitter | flickr:
punyamishra,

Stink Different
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